Searching l-^AJ 



http://www1jpdljpo.gojp/PA1/result/detail/main/wAAAa06503DA406234917 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 06-23491 7 

(43)Date of publication of application : 23.08.1994 



(51)IntCI. 



C08L 79/08 
C08K 3/28 
C08K 5/05 
C08K 5/09 
C08K 5/56 



(21 Application number : 
(22)Date of filing: 



05-281072 
10.11.1993 



(71 Applicant : MITSUBISHI ELECTRIC CORP 

(72)Inventor : TOYOSHIMA TOSHIYUKI 
FUJIMOTO TAKAMITSU 
BABA FUMIAKI 
ANDO TORAHIKO 



(30)Priority 

Priority number : 04332780 



Priority date : 14.12.1992 Priority country : JP 



c 1 C 



„i.';>V-j-4 



(54) HIGHLY DIELECTRIC RESIN COMPOSITION, AND MULTICHIP MODULE, PRESSURE SENSOR, MOISTURE 
SENSOR, CAPACITOR, OPTICAL FILTER, OPTICAL WAVEGUIDE. AND PLASMA DISPLAY USING THE SAME 

(57)Abstract 

PURPOSE: To obtain a highly dielectric compsn. excellent in heat 
resistance, moldabiiity, and high-temp, mechanical characteristics by 
compounding a polyamic acid, a soluble polyimide, a nitric acid compd., 
and a dipivaloylmethane compd. 

CONSTITUTION: The compsn. comprises at least one matrix resin 
sel cted from the group consisting of a polyamic acid of formula I, a 
polyamic acid of formula II having alkoxyl groups in the molecular 
chain, a polyamic acid of formula III having alkoxyl groups at the 
molecular ends, a solvent-soluble polyimide of formula IV, a solvent- 
soluble polyimide of formula V having alkoxyl groups in the molecular 
chain, and a solvent-soluble polyimide of formula VI having alkoxyl 
groups at the molecular ends and at least one compd. selected from 
the group consisting of compds. of formulae VII and VIII and a 
dipivaloylmethane compd. of formula IX. In formulae I to VI, R1 is a 
tetravalent org. group; R2 is a divalent org. group; R3 is a trivalent org. 
group; R4 is a di- to tetravalent org. group; R5 is a monovalent org. 
group; m≥1; n≥1; and k is 1-3. In formulae VII to IX, M is a metal 
atom; and n is the valence of the atom. 
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I ) s (III). (V) *jJ:Of (V I ) rp<DR>te* 
R 4 <Z)flB»^2C[>»^«k= 1, ffi»#3<D 

«a ( i 1 ) fe^cN' (v) ccoot^, m, n«^rn 

1 «±©S3»r*9, — (ill) fcj:^ (V 
1 ) -en^n-®^: (x i i i ) <x i v) 



40 tt #®T"T 5 tc&imZ&<D&Lfr h 6 0 0 0-5 

[0 0 5 2 ] <RfCC, — (III), (VI) 
S J£ $ # & ^ T ^ > i ^ y T ^ > ©SM ^ £ ^ S C <t -C 

so aottflCBiBT-rs. 



(9) 



-2 



15 



16 



[005 3] ±ffitf «J T S Ktt{fc£*KDJ«*«& OT 



* [0054] 
[ft 1 3 ] 



0 



H 



0 



0 0 





H3C-S i-CHj 
I 

OC2H5 




[0 0 5 7 ] m) B*^fiS=rAa«©*^ [005 8] 

h-7-AL 1 0 5 l^Tfe^b^ [{tl5] 




0 0 0 

(H 5 C 2 0) 3 =S i-(H 2 C) r N^TOj TOT N 

0 




N TOJ TOT N — <CH2)3-Sr=(OC 2 Hs) 3 



[0 0 5 9 ] ^zti2>i><D&$>*> 0 ±te^vr 5 km 

tf'Jj* V v ?-?r*')TJl U . 0. Polym 
eric Mateiral. ) 1 9 82? 30 

4>g 2 2 51} r^SEticims. ita-fh^ 

? hBCl*§G*«J, 3. 3' 4, 4' — t'7^^l/f h7 
^7;l/^">^— MA<m* 2, 2' 3. 3' -b^7x^f 
h^^;U^>®n«7K^ 3. 3* . 4. 4' 
7xy>fF7W>13*t 2. 2' 3, 3' 
y-7 x y >f h 7^;^'>iri;ki x 4, 4' 
(^f7;btc2^77 , nt: , 'jf>) (:?£;U^ 

4, 4' -^T^^^x^H-f^ 4, 4' — 40 
7>^^7x^JM^> k 4. 4' -^7 5^t?7i- 
4, 4' — (m— 7 ;/7x S*ris) i/y 
x^i^Jl^^y, 4, 4' -i/ (p-7$/7xy^ 
^7 x^;Ux;I/j^>, o-7x^-l/>^7$> ( m 

2, 2' -^7^^>77*y>, 4, 4' — 5 
S*O x /7xS> % 2, 2' -t'X (75/7x^1/) 
^d/O. 9, 9' — tfX (4-7;/7x-;l/) 
^U>, 2, 2' — fcfX ( b V 7J^O^) — 4. 
4' -i>7$ye7x^k «Cdf©5f««^TS>, h 50 



y^f l/>^7 5 rh7^ ^ b>^7 * 
^fl/>^75>, 4, 4* — isjt*)^-?** 

— l, 7-^7 2>*ifoBa»»i^r 5>a^3&s*w r 6 
ns 0 ^^tt, awa— «5« < i ) > ( i i K ( i 

I I ) T»3*i*#yT5 F»<b^». (IV), 

(v) , (vi) -c«3n4?i*tt#y-f 5 Kfb^Bf* 

[0 06 0 ] *^<D«fl|ffl^!B5CC^fc>-5^JS{fc^5 

S (vi i ) rgsn-5&ir;i/3+s/KrA0, 

R»» R 7 «>^;u» k x^;ug v 7*nb-;H, 
;l/*«ci*©— ffi©W«»r*S. Mtt. m«S i, T 
i, Zru Pb, Si — Ti, Wo, W, Zr ( A 1 , 
Batci^ii-CiS. nM(D^ 4 m&iOS/ctelE 

h^>^-7>, 7x^.;l/h'J^ h+'»7> 4 7 ^Ji/ 

Fyxht^>7>, ^77 , D^^'>f^^-h, ^-f 
V:/n#*t/fcrx (r-fe^il/T-te h) ^£>, Z/S 
A^Jl^h+S/tfx ( h »;x^y-;ur ^7" h) ^£ 

^A, rh7^K^;l/ax^A 4 f h7^h^>y 



19 

f h 7X h + »; •) A & m tfens. ±ib^t 

[0 0 6 1 ] HBW (VIII) rStSft&fln 

&*^Ifc»*b^T*0. a:*. Rs, R,. R.ttl 

(DflrftWi Ot«, Si, Ti, Zn, Pb 4 

Si-Ti, Wo. W. Zr, AL Ba&£#*tf<5 
ft£ 0 k, m. n«OtLb^SE»r*0. *©fiH*£K 

CCte, 09*tf. Zr (CH.COO) «, Pb (CH 3 C 
OO) 1% Ba (CH 3 COO) Jt Si (CH,COO) 

(c 2 h 5 o) a (c 6 h s ) %£<Dgm&*x>. mm 

tt<!f*J*5. ±EHflt&ilMb£tttS. -t0 2«H«±€r 

[oo62] hbw ( i x) rasftsamwcj: 

#«{b^Brc* 9 , S(IX) *©Mtt£Jirca 9 , 
CDJIftWi Lttt, «iLtf . Si. T i , Zn, Pb. 
Si-Ti. Wo, W, Zr. Al, Baft £*Wf 6 
ft£. ntt&K©JKTflB{c»OC>aa»r*S. ±ffiW» 
£Jl{b^<D^iOTtt, Pb (NO,),, z 

rO (NO,) La (NO,) , T» 8 ft S WKIB, <g 30 
MMfb^Un-tfA. Bii^>*>{b£*»#&5. ±ld 
B»fe£BMb^»tt, -e<02«H«±*iB^LrflHr»rfe 

^rfe<fc<. 5*3fts«Ftt«:B;cr«flat*gasot 

[0 0 6 3] $ 6&t, — aasc ( i x) r«Sft*^tr^ 
(DPMMb^3r&0, %sVj<u<t)Vjt 
%>ik&®<0&WM±l,Xte. m^U. Ba (C 11 H 19 
O,) Y (C lt H 19 0 2 ) ,ra3ft<52, 2, 6. 6 

— f- F 7^fJt/-3 , 5 ^*>5^*>^y»>A (fc* 40 

x^tv*n^;u^£*-h^'j^A) ^^c^j, hyx 

(^tv*o^;u^#*--h) * 

r&9, #CCR5e3ftS*><Dr«Sc< , g^£ft£#tt 

{t&mcmc&itcmmztiz c ±««c < , ±ss— ttser 

313 ft* ^CC<fc«3^J||M^<fc&S*)ll{fc^«J-C*ft 

[0 0 6 4] **W©*BIWt«rettflc»CC*j^*±gS 
"7 h 'J »; **««S<fc±^«{b^®*tett, S^<D£- 50 
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SttCfctU ^JS{b^W5-8 5^%r*5C<b^|ff 
£U<„ S6CC«1 0-7 OW^^CiW^l 
< . 1 0 im%&Lk-CimW£ifi 5 «±£ ft 9 0 

[0 06 5 ] *«W©«JBjHfiE«j«:«t>*$3Bfi|i 

», -iass; (x) - (x i v) cc7ssft4fc<0#*o. 
«tt#ft±U v b y * ***K^{b^Bj#£ScciS 
jutbro. i^5r*40*s»j!i< 4 o. i*«lrtt 

[0066] *mi<Dmmm&®jizmjm* *> sect*. 
ftn»wfb-r*3&s. a^ttibuttt. «tcoj:5 

zrEMLtco*. zztcfczmMLxm&is. nn*#» 
jt**t;rBMb**»jai/fc«»iaofc7-^<!:-r* 

ft^ 0 cft6<z){b^»s, **/c«ia^«c«a« 
««:nl*ttr*4. «£#tttt, fra©*fficciK^3ft 
ifcorttJK, M^(d^^b^^^«jftiS4>(c« 

r«. mw-y^fP'j F> (NMP) . t-^ 
^P^h> (GBL) , S/^W-fehrs F (DM 
Ac) , S?y*\>U*^AT5 F (DMF) tz£ifl1bVft> 

ft, cfte>«-a-c, is^ttiiaKDiMtffl^ 
e>ft a. asap3fts*<D*«, «FccRssft**>©r« 

ttt»*J, ^I{t^ftS«fOfmo l - 5 Ofgmo l 

u < . $ htcu i - 1 o m o i mmztm* l 

l\ HuSe*©WflP«3&s 5 0 fgm o l^M^i7^ 

ftryjwbt^cfcoar^or, f»fflws«ttt>fts» 
[0 06 7 ] sastffljiLfe^ai^cctt, M^^sJjnu 

M«c i'OKttttlfll. ^^^«7>^^7f©7;^ye 



(12) 

21 

[0 0 6 8 ] V~*<D\§&te. !2*tt«WCCj£DTSBK 

mm) «T«ifltciwsh*3w, 20-50%^^ 

<J:9J&J8£ft. 6 0-8 0'CC6-2 4^ 7^X0 10 
$r$S!SO/cCD^, S6fC3 0 0 — 4 0 0 - C"C3-^l 0 

»rattfl»-r ^ciwo aiast*s3S*cc s n 5 1 ibjb# 

[0 0 6 9 ] CCD J: 5 CC*^©?TO«tt»re»SS» 

wti&r a ae*©jaBb6rffi'r*acvD&^«:< 
B^r^daa^hy-^^JiajW-sci^r**. * 20 

0, ?<D$>±mMLX. mgHtcDVt&rcy a ;ua->- f 

[0 0 7 0 ] *Jt«tcfei-^c»r*»9i*S^cc 
i^hj -r £ # . #IS93 s SUft wc s *i * *> 

1 0 0 0m 10Z7P77X3«rfl9l\ ^TkfSMU/cN 
-^Wt'D'JF>4 4 6. 0 g^K^^T^'J > 
12. 018g (60mmol) £8$flnU iK3 0 

e>, iiMWrfD^'j7hi3*ii3. 08 7 

g (6 0mmo 1) *W¥L«c*«6»^ icmMLtc. fk 

[0 0 7 1 ] 40 

Utl 6 ] 




[0072] -c»s*i*#»;r5 Fgg (*&ji§?gjg5%) 
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22 

**M*yT5 F^7~*£f#/c e 
[0073] M&W2 

3 0 0mlZW7X3^r, »jtffilir»6*i 
^•;r$ F«7^5 0. 0 g (0. 386mol) 

^V7 # P^^f^^-h3. 1 3 g (0. 0 1 lmo 

I ) , S/t^n-OI/-* *>/<"J ^A5. 54g(0. 0 

I I mo i ) <Dm&mmzimLte&t>'&'i immL 
[0 0 7 4] nam 3 

T5K»7-*50. 0 gCC*fL"C^tftCDM*5 1 ^> 
^'J^A(?)M1^5, 1 0, 5 0, 6 0, 8 0($S 
%i^J:MCf h7^V7'D^>f^^-h, ^fc* 

>ixi4)\,* b^v ^A^r-en^no. 002, 

0. 00 5, 0. 0 4 4, 0. 0 66, 0. 1 7 7mo 

%r*, 5 % (mmm 1 k 10% (hjsw2 ) , 2 0 % 
<su6W3) , 50% (ntkn4) , 80% mmm 

5) r*&& 0 

fc#yy s fwl/**^w*v v^mmt£y~x2. 0 

fir*. Xf>n-h(cj;0 6cmX6cm(D^7^S± 
hV^-^(IR-9 0Q0) ^3IS5 

"c/^r- 2 0 0 °c, 300 •coD-tn-encofflKr 3 b$h 
^o, 350 •cofifir 7 mmmtL, # y -f 5 fv® 

ft* 

[0 07 6] Hififfl4 

3 0 0ml(DH7P77X3», Bbk*S»L//c^^ 
5 F (DMF ) 5 9. 4 7 7 g^HC, r- 
7$/7 , Pt^h'JxK^>7>4. 4 2 74g 
(0. 0 2mo 1 ) ZmML. ISt3 0M}$lt^ 

SW^Ct y ? FK— «;M»2. 1812g (0. 0 
lmo 1 ) *JB»0<C3W6*^«:jRaioyt. *»TT 1 

aa^firiB#rajS^o, m 

[0077] 



(13) 



23 



-2 349 17 



24 



0 




(EtO)i-S <-(CH 2 ) 3 -N TOT N(CH 2 ) 3 -S l-(0Et)j 



CO 0 7 8 ] -cm* ti its ( b 'Jx h^'J^Dt 
toy y ^ h-f 5 K («IW«B6i l. 1SS%) ft 

[007 9J8IW5 10 
3 0 0mlZ7P77^3^r, ^4tx./c$ 
3£<k#J««6 9 . 948g cfuc. TJU=f>£t»T. h 

JgftftSfc. 

[0 0 8 0 ] «JSW6-1 0 

mtpic. m{t?z>mmmm7 5. 2 3 8 scc»o 
r. Wb«©«*»b**>®*»«#i o (Hfiffl 

6), 30 <»Jt«7 ), 50 mmM8 ), 70 (8 20 
Jt«9) . 9 0 <»fim 0) MK±tt*J:5{CrPJR 
©ojjgtt^y ^ (t7'h7-AL 10 5 1, 

m%\m§.S% : B*^fiR=f A4±«) ft-€-ft-Wi2 4 3 . 
67g, 6 5. 1 26 g, 33. 80 8g, 12. 76 
8g, 6. 2 5 8 g^^br, S£-H^<Dg&&5 

^ftf#/Co 

[008 1] Sjtffl 1 1 

3 0 0mlZ7n77X3»t, ^(^V7'a« 
^) ^7-feWT-fehthf^>1 2. 1 2 7 5 *ft 30 
DMF5 9. 3 32 gtptcmmu. Tfrzt^ftlXT* 91 

MK2 0. 4 4fij|%cD^^>r;ur3 
F*«ft»fc. 
[0 0 8 2 ] S?3§#tf 12-16 

30 0ml£7P77X3»t, S££0fl 1 r» tc 

I*Oi^^>§ft^l 0, 30, 5 0, 7 0, 9 
0SS%£fc*cfc5tt:, aJ«tt#y-<5 (B# 
(ft) t7'hv-AL105 1 ; H«I?1S5 w 
t%) Sftifti, 121. 41 fir, 31. 4765 40 
fir, 1 3. 49 2s, 5. 78 4 1*?, 1. 34 9 1 g 

^o»**csaj[iu r;urf>^r, zmtm&isit. 

o#tc*ft^ft(D&jRCc^3** 0 . 6 0 6 4 gr 

ffl 1 2 ) , 3 0 (Rjgfll 13), 50 (Sgjgffll 14), 

7 o ismmi 5) , 9 o (tmm 6) «s%£&£ 

/Co 

C0 0 8 3 ]H3tfc«7-l 1. WiMl 2-1 6Tf#6 50 



erft, xtf>3 - KciO 6 cmx6 cm©X/7^fi± 
&t^W 0 , 3*«8ST\ 8 0 °Cr 6 B*[fil$g*g 

yflJifeRCCfflSU Jt^ilX (ft) tt»L fSiWRrf— 
FO-^ ( I R— 9 0 0 0) ftJSCvC, J^ilg5 

•c/#r 2oou 300 •co-en-etKoiaKr 3 m 

IB. 3 5 0 8 CCD^ajg-C7^^{tL, #»NSK/lft 

Kft^*>©«i*B, fifi%r, 1 0% mmmi) , 

2 0«(Wt«8), 50%(HSfe«9), 70% (H 

ttwio . 90% (mmmi i > 

[0 0 84] SS5£0J 1 7 

30 0miZ7P77X^?:ffltir, pfigtttfU^SF 
(B*^J3E=fA (ft) t7'F7-AL 10 5 1; 
««S«K5wtK) 5 0. 0fir+Cc«Jt«4r»fc*S 

#J9~*5. o gfta^o^^aara-rs. o^i^r, 

SEfta©S i O z (DMt^5 0wt%<f:^^J:0(Cf 
h^xF**^^> (TEOS) 8. 7 g*jR}¥0<C3&« 

«c % ^s*i. og»a, 3otmftL. m&v-x 

©WbJRtt* &»K{b«l : BaT i 

cfc «5 TO*^£bB**ft«9£0fc*S*ftH l cctjVT. 
tattttJ:bR«*. ( %) r&& 0 ^ntc 

*BWBWb«<D«^«:±-5r8W*J3ae{bL. 

[0 08 5 ] o^c, ±is;^rf#6ttfc^ 

^A©W^5 0«»%©H{blBI (HJ6«4) PV 
DF (immi ) WOTZT^5 0f$|S%^WT^P 
VDF/PZT(D«<£St OMKW2) ftffll^r, EEH^ 

«^«ftJt«T4aKcc»rsETO«cE>^b*^r«p 

tt^r^O, ^ntCcfc^i, j«$mt«« (PVDF) 

(b) , l^EliW4(PVDF/PZT) 

( c ) (tm^xxmMv-mmonmmmmm&m 



0.4) 



25 



(Dmitm (a) it. aftffi£tt**^««:iai±l/ri»4C4 
[0 0 8 6] $ 6(CBulfi^ £ ^ 5 o 

S£3feJ:0fflt>€>*irt>ije8Wltt*mil/rPVDF * 



f$PiI¥6 - 2 3 4 9 1 7 
26 

* (JfcttWl). PZT«50fMXdWT«PVDF/ 
PZTS^Jg (ltKM2) fei^PZT U&KM3) © 

<Bttt>#KUl:«u tt**3ti«:^T. 

[008 7] 





El? 
[ pC/N ] 


l%] 


[GPa] 


[GPa] 


£ r [ IKHj 1 


mm 


28 


20 


5 


22 


160 


PVDF 

(ttttfll ) 


24 


20 


3 


9.1 


13.5 


PVDF/PZI 


25 


10 


2-5 




150 


; pzt 

(H58H3) 


200 


E8 


70 


135 


1200 



[0 0 8 8] C©*8**>6 % **9B n a pO*»«tttHflltt 

r«c*>%. eeh^, jtss«w*pzT«as»cctt 

1) **l>tt«^tt»r*£PVDF/PZT (ifcigffl 

2) iJt«-r*<fcc»rn©«Fttfeffi±br^D. -fe^s 

(mm D . ti^x (tt««2) cc 

[0 0 8 9 ] oarcc, »6ftfcSMU8i<DWffiK:, tjus 

[0 0 9 0] HfcF! 12. B4B, *»B©-»IWJI 

iOtffllr»k^^^*S/aHb (MCM) QtWffi 
«JKErr*0. i»^<-^a**. 2ttifi»J& 3 
«3H*J1, 4 BSSf&Sf ^, 8«LSI <D**»^ 9 7' 
T4>£ a BP -6, l[imtfV';3>^xA- 



O. 2-1 0 5*o>Hirc**<D*«SKtA». »»ie 

■tWiltB. Wx«Cu t A 1 % Ti4^m^ 

>§{#J13±CC X ±!2*^(DiK^tt^iffl3;^ 
*ffll>fcSJBttlB(l4 3&SRW6tiTC»S. §tffitl4 
tt. A (BaTi0 3 ) £4 0-8 5{$ 

30 « % *<DJtR«* ( £ r) «*J2 8 0 ^ffi&Sf 

4 0nFO8I*J ! W'C*SJ|*K:B 1 £JH1*t 0Hd<O 
¥ffltt©.#>6, 0. 5^5amr*&©JWff*tA>. 

ft, ^»^«2©«»JI»»iBI«ttfc©^fflt»6 
ft, *<D»Stt. l-2 0tfm#»j!U». W*Ji5± 
CCtt, W&M7 a<h(Dite3gcr>/c«>CC, *«Mi6#RW6 
ftr^4. fetI6 tt. IBIIM12 tH*afe03&*ffl(r»6 
ft, *<Z>»S««IW*1S. Eflfl¥«W©jS*>6 5-2 0 
40 win#S*lA». *ft«»6±ictt, LS Ittt'Ol^aJ 

JS7 a<D$t&& Ittt, mtfCu, Al. Ti, A 

ft, KM. WBkWtSfti. 
50 [0 0 9 1] &1f1C % <fcOA#«CCttWr4. ST^- 



(15) 

27 

*2<tLT. FMxb'>n-hataOM 
u^;^ Ti«»0 3»«jft(Cj:r)^ o«f(C«a 

sxtf^a-FaBciOStetu 8 0-cri 2«FfBtei» 

0, 2 0 0, 2 5 0'Cr-£ft**l3B$lffl-30 % 3 5 0 °C 
T7B$IBHMfcU SS«M*JK4 *f#fc 0 S6*c3W«« 
*4±CC«Mitt4alW*J15*TiC[«R» % C u -rf * 
TiaatO3»flKBCCJ:0JBfiSU, 16*116 iOT 10 

CCct 53 # -f 3 F*LLfC*«B 7 « C u > » *fc 

CC«^0**»ffi«IS^*a«l/^CiK:<fe>3, CCD 

LS IttftBSOU*. 06JBiRfi!E»*s#^ h 

[0 09 2] 3. H»«6r»6tifc*«W© 

JimSttWflSttJ^ ( * * "J "5 A 2 8 0ft 
£ r=2 8 0) ^fftilibrffil^cMCMiC 

*»»T4Ct«:J:«3»»f*tT^fc. BSIiMCMOff 
*&SJg, 1 56*1 x l 0 10 QOffijK (R) . 16«^a 

^UMiooMHz, x-r >^s vom^w, 1 

7ttCMOS. 18. 19^1 0nHO3^;l/ (L) , 

2 2«5 0 p F<Dz2>^>^ (C) , 23«5V(Dii:& 30 

fl^*«sraci*cj:offc^tt**ia6tc^-r. ^6 

[0 09 3 ] ±IB©^^:, ffitBttWJilfb^tt* L S 
K MCMft^©««ftl»BlCC3liffl-riJ»^ fc »j-*h 

La (CH3COO) 3 

h\ &IMMfcfte*i. m^Hfb^, ^tvsn^;uy 

^comtiimz. m^mit^mm(D2 o m o 1 a 

£ LA ><> ±IE<£> ct 5 Kia^mtt«flifflJS«5 D R AM, 

Na-(t>, c 1 -r^>*0^*6«JCD«fi*2. 0 
p p mJ^TCcn > h a C 

[0 09 4 ] ttt8«4 . 1 3 CCfcOT* §1*1 50 
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«iLrrUJRO#U-f 5 FSJfll (lb «*) S^SEM 
1COF INE-PB26, £r=3. 4) 
tt. »6«1 3<tra»CC»£U *S**B7(C7nT. 0 

C 0 0 9 5 ] H 6 fc ±ana 7 ©8H5EI&SIJ: 0 J: 

[0096] mmm 14. m s « % *«K©wstw«fli 

ffi«SEHr*0, 9^^-Y^^^A, lOWiE 1 
1 ttS*^-^, 1 2 1 1 <DM^£*£H3ir 

6ittit*^. bp 5. @MSP<D^>rr 77A90M 
nnr>i/x (sus6 3 0) *ao»«-€-ticcffisr 

SUl». IBWR1 0±CC, *SWOSgfttffiJgiB«i 

StlTCi*, I^-^l Ut BaTiO 3 £5 0-8 
5 tt«%S*tr Z><Di)m£ 60 ftflfK-CtlE** 
26pC/N, fcbR«*fo2 8 0 tteZ. mtf-isl 1 

[009 7] flEWR^©S&* J: 0 JftttWtcttW 
-T^o ^>f77 7A9(DWl^ Xf>b^ (SUS6 
3 0)4ffil^. ^r^-T^^^AgcDiB^W^L. 
*©±6C|fi«il<bL/r. 5 F«JB1 O^rX 

n/c^yru'ift^ft{c»ut, BaTio 3 6 0(t 



(16) 

29 

mmbtc. mffiftmtLxtz* K^-fe o. ok 

gr/cm\ 1. OKg/cm l <DEE.t} <*/<>EE#) * 
tW, - 5 0-2 5 0 o CCDSgiaSrO-fe>1^-EE^^ 

^tti*C&D, H9 (X^*>EE^1. OKg/c 
m 2 ) . H 1 0 ( X;OE*0. 0 Kg/cm 2 ) tC^n 

o/ccfc^tc c*-rn©*fr(c*5c*rfcss^ «± i. o 

mis *«WO*B*ttWflBliJ3E«W«. StMRWbor« 

[0 0 9 8] mmm ie. hi ut &mn<D— mmm 

2 5,2 7 fr££H@, 2 6 KjffiSR 28«Ag-Pb 

jg#f 1 4 tx./c#««j^X t>3-hccj:0^ 

±CC«S«BBR*»«Lfc. aM*M2 5. 2 7Wi^n 
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